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(57) Abstract 

The present invention relates to a method for manufacturing a filler from a mineral containing sludge which is a by-product from die 
manufacture of recycled paper. By the method according to the invention the sludge is introduced into a stream of hot gases from a burning 
chamber (7) and conveyed together with the gas stream to a drying and coinmmuting device (1) wherefrom the dry and finery divided paper 
material, suspended in the exit gas, is directed to a separator (4) in which the paper material is separated from the exit gas. The paper 
material is subsequently fired into the burning chamber and the organic content of die material is incinerated subject to development of 
heat The mineral residue of the paper material which normally contains CaCcs, kaolin and several minor components is calcined in the 
burning chamber for a suitable period of time at a controlled temperature, and finally the heat-treated material is cooled by means of air. 
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1 

Method for manufacturing of a filler material. 
The present invention relates to a method for manufacturing 
of a filler material from a sludge containing organic mate- 
rial material and calcium carbonate and/or kaolin. 

5 

By the term "filler" is meant a finely divided solid to be 
added to a liquid, semisolid, or solid composition, e.g. 
paint, paper, plastics or elastomers, to modify the 
properties of the composition, its colour and reduce its 
10 costs. 

In a filler material for e.g. paper are included several 
mineral components and a component which is frequently used 
is PCC (Precipitated Calcium Carbonate). PCC is often used 
together with another filler, viz. kaolin ((A1 2 0 3 ) (Si0 2 ) 2 
(H 2 0) 2 ). The kaolin lends gloss to the paper, whereas the 
PCC gives the paper its bright white colour, and makes it 
soft and susceptible to ink and printing ink. The use of 
PCC in paper ranges between 5 and 40 per cent by weight, 
depending on the quality which is desired. 

In connection with the manufacture of recycled paper on the 
basis of reclaimed waste paper, paper sludge is produced as 
a by-product, its main ingredients being cellulose fibres, 
printing ink and colour, water and a mineral residue of 
paper fillers, which mainly consist of PCC and/or kaolin. 

The emergence of the paper sludge restrains the utilization 
of waste paper in the manufacture of recycled paper, be- 
cause the paper sludge is considered to be a waste product 
which has to be removed. 

Until now the removing of the paper sludge has primarily 
been taken care of by depositing of the wet or dried paper 
sludge but depositing is causing problems in the form of 
malodors and/or emission of gaseous compounds. 
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In the Japanese patent application No. 80-2905 (filed on 
January 14 , 1980 ), another method is disclosed according to 
which the paper sludge is initially dehydrated by mechani- 
cal means, whereafter the resulting filter cake is dried 
5 and granulated, and, finally, the granulate is used as a 
fuel in a cement kiln. The suggested solution in the 
above-mentioned patent application has the disadvantage 
that the paper sludge, of which 50% is typically water 
while 25% is a burnable, substance, has to be transported 
10 from one plant to another, maybe distant, plant, which is 
disadvantageous in terms of cost efficiency. A further 
disadvantage is that a valuable mineral constituent, viz. 
the kaolin, is lost. 

15 It is the object of the present invention to provide a 
method for manufacturing of a filler by heat treatment of 
paper sludge in such a way that the mineral components 
which is part of the paper sludge can be reused. By the 
present invention an environmentally acceptable method is 

20 thus indicated for treatment and reuse of paper sludge 
where the paper fibres are used as fuel and where it is 
possible to avoid the problems as e.g. malodors and emis- 
sion of gaseous compounds which can arise in connection 
with the known methods of reuse and disposing. 

25 

According to the present invention the paper sludge is 
transformed into a product which can replace the materials 
which are normally utilized as fillers e.g. in paper, in 
plastic or rubber or is used for coating materials for 
30 paper or as pigment for paper, plastics cir rubber. Hereby 
a recirculation loop is closed: instead of consuming 
expensive raw materials such as e.g. GCC (Ground Calcium 
Carbonate), PCC and kaolin, paper sludge is the primary raw 
material for the fillers. 

35 

According to the invention this is achieved by a method of 
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the kind mentioned in the introduction, where the paper 
sludge is introduced into a stream of hot exit gas from a 
burning chamber and passed together with the exit gas to a 
drying and comminuting apparatus wherefrom the dry and 
5 finely divided paper material is directed, suspended in the 
exit gas, to a separator in which the paper material is 
separated from the exit gas. The paper material is 
subsequently fired into the burning chamber and the organic 
content of the material is incinerated subject to 
10 development of heat, and in the burning chamber the mineral 
residue is calcined for a suitable period of time at a 
controlled temperature, and finally the heat-treated 
material is cooled with air. 

15 The obtained product can now in accordance with known 
techniques be subjected to slaking, filtration and 
subsequent carbonization, thereby generating a product 
which can contain precipitated CaC0 3 , a larger or smaller 
amount of kaolin and smaller amounts of titanium dioxide, 

20 silicium dioxide and/or other mineral compounds in 
dependence of the ratio between the mineral compounds in 
the paper sludge contained in the source material. 

A method for carrying out the invention will be explained 
25 in further details in the following with reference to the 
drawing, where 

Fig.l shows a first embodiment of a plant for carrying out 
the method according to the Invention, 

30 

Fig. 2 shows a second embodiment of such a plant, and 
Fig. 3 shows a third embodiment. 



35 The plant shown in Fig. 1 comprises a drying and comminut- 
ing apparatus in the form of a drier crusher 1 which, 
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through a duct 11, is supplied partly with hot exit gas 
from the calciner 7 and partly with paper sludge, preferab- 
ly mechanically dehydrated paper sludge, from a store 2. 
The dried and finely divided paper material is conveyed, 
5 suspended in the drying gas, via a duct 3 and by means of 
the fan 13 to a separation cyclone 4 in which the paper 
material is separated from the exit gas and directed to an 
intermediate vessel 5. 

10 The paper material is extracted from : the Intermediate 
vessel 5, for example by means of a screw conveyor, and it 
is fired into the plant's burning chamber, the calciner 7 
via a burner 6, possibly in conjunction with oil or gas or 
some other back-up fuel* Hot combustion air is supplied to 

15 the calciner from the cyclone cooler 9, causing the organic 
content of the paper material to be incinerated subject to 
development of heat. The mineral residue normally consist- 
ing mainly of CaC0 3 and kaolin will, depending on the 
chosen temperature, become more or less calcined, i.e. with 

20 expulsion of C0 2 from the lime and H 2 0 from the kaolin. The 
temperature in the calciner will depend of the mineral 
composition of the paper sludge, expulsion of H 2 0 from the 
kaolin begins at 400 °C and expulsion of C0 2 from the CaC0 3 
may typically vary between 800 and 1000 9 C, which is suffi- 

25 clent for eliminating any toxic and/or malodorous compounds 
in the paper sludge. 

By controlling the atmosphere in the calciner 7 in a way 
that makes it either reducing or oxidising it is possible 
30 to remove certain unwanted components as e.g. coloured 
components from the product. 

The heat-treated material is carried, suspended in the 
combustion gases, to the separation cyclone 8, in which it 
35 is separated from the gas and directed to the cyclone 
cooler 9. In this cooler it is cooled in counterflow with 
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fresh air from the fresh-air intake 10, while the air is 
simultaneously heated, and the finished product is 
extracted at the bottom of the cyclone cooler 9 at the 
outlet 16. 

5 

It is unavoidable that the drying gas in this plant can 
contain at least measurable concentrations of malodorous 
gases. The majority of such gases which may have been 
developed during the drying process in the drier crusher is 

10 reabsorbed on the dried paper during the transport in the 
duct 3, and thus passes down through the intermediate 
vessel 5 down in the calciner for destruction. The 
residual, nonabsorbed fraction of gases entrained in the 
stream 12 exiting the separation cyclone 4 must be removed 

15 from the drying gas prior to its release into the 
atmosphere. This may be accomplished by means of suitable 
exit gas cleaning equipment 15, for example a filter which 
contains cartridges of activated carbon or another suitable 
absorbent. Before the exit gas is vented to any such 

20 filter , it must, however, be cleaned of dust in a dust 
collector 14 , and cooling of the exit gas, for example by 
air entrainment, may be required. The dust from the filter 
14 may be supplied to the Intermediate vessel 5, wherefrom 
it will be passed on to the calciner. It is a foregone 

25 conclusion that the cartridges in the filter 15, when at 
the end of their useful life and no longer capable of 
further absorption, can be disposed of by a method where 
they are pulverized and introduced into the calciner. As 
exit gas cleaning equipment 15 it will also be possible to 

30 use a scrubber in which the exit gas is washed with a 
suitable fluid. 

In a second variant, Figure 2, the objective is to avoid 
usage of the exit gas cleaning equipment 15 for the drying 
35 gas, while still permitting the exit gas from the plant to 
be vented to the environment without any emissions of 
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organic compounds. The plant comprises, as is the case in 
Figure 1, a drying and comminuting device in the form of a 
drier crusher 1. Through the duct 11 the drier crusher 1 is 
fed with hot exit gas from the calciner 7 as well as paper 
5 sludge from the store 2. The plant incorporates a cyclone 
preheater 20, to which some of the exit gas from the 
separation cyclone 8 is supplied, whereas the rest of the 
exit gas is passed to the drier crusher 1. A pulverulent 
material, which is introduced at 21, is preheated in the 

10 cyclone preheater. This material may constitute a part of 
the plant product, which is recirculated from the outlet 16 
of the cyclone cooler, or it may be ground limestone or 
kaolin, in case it is desirable to produce more filler than 
can be obtained from the paper sludge. The preheated powder 

15 is fed to the calciner via the duct 22, whereafter it is 
mixed in the calciner with the dried paper material from 
the vessel 5 and it is subjected to the same heat treatment 
as the mineral-containing residue of the paper material. 
The exit gas from the separation cyclone 4 of the drier 

20 crusher, which may contain organic compounds, is now 
passed, subsequent to dedusting in a filter 14, to the 
cyclone cooler 9. Here it is mixed with the preheated air 
which is sucked into the cyclone cooler through the 
fresh-air intake 10 and is heated in counterf low with the 

25 hot product from the separation cyclone of the calciner. 
The re-heated exit gas and air mixture are directed to the 
calciner, where the high temperatures ensure complete 
incineration of the organic compounds of the drying exit 
gas. It is seen that only pure exit gas can escape through 

30 the preheater 20 to the dust collector 23. 

In a third variant. Figure 3, it is shown how the manufac- 
ture of filler may be combined with an existing lime kiln 
plant which incorporates a rotary kiln 30 with a preheater 
35 31 to which the limestone is supplied at 32, and a dust 
collector 34. From the rotary kiln 30 an exit gas stream is 
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extracted to the drier crusher 1, and the dried and finely 
divided paper sludge is collected via a duct 3 and a sepa- 
ration cyclone 4 in the intermediate vessel 5. From here it 
is extracted and introduced through the main burner 33 of 
5 the rotary kiln into the burning zone 35 of the lime kiln. 
The mineral residue falls down on the limestone, and is 
carried by the movement of the rotary kiln under the flame 
together with the original raw material for calcination, 
and after cooling in a planetary cooler 37 the blended 

10 product 36 is extracted. The drying gas from the drier 
crusher 1 is conveyed by means of a fan 13 through the duct 
3, the separation cyclone 4 and one more duct 12 to the 
planetary cooler 37 or more simply forward to the rotary 
kiln burner so that it can enter the burning zone for 

1 5 destruction . 

The rotary kiln solution involves that the mineral residue 
is nodulized into balls, and, therefore, pulverization must 
be introduced in the subsequent treatment. In its simplest 
form, this may consist of dry slaking, and may involve that 
the dry product from the slaking machine is conveyed to a 
separator for classification into a fine and a coarse frac- 
tion, and that the coarse fraction is passed to a ball mill 
for grinding , and that it is subsequently returned to the 
separator as fine material. The fine material thus derived 
that mainly consists of lime hydrate and pulverized kaolin 
is now stirred in water, to which C0 2 is added, and the 
precipitated product of PCC, kaolin and smaller amounts of 
other fillers is separated by filtration and constitutes 
the finished product which can be utilized as filler in 
paper, plastic or rubber manufacturing processes. 



20 
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30 



35 



WO 95/18885 



PCT/DK9S/Q0001 



8 

PATENT CLAIMS 

1. A method for manufacturing a filler from a sludge con- 
taining organic material and minerals, at least calcium 

5 carbonate and/or kaolin characterized in that the sludge is 
a paper sludge which is produced as a by-product during the 
manufacture of recycled paper. 

2. A method according to claim 1, characterized in that the 
10 paper sludge is dried and finely divided and subsequently 

fired into a burning chamber where the mineral portion is 
calcined for a suitable period of time and at a controlled 
temperature and finally subjected to cooling. 

15 3. A method according to claims 1 and 2, characterized in 
-that the paper sludge is introduced into a stream of hot 
exit gas from the burning chamber (7,30) of the plant and 
in that it is passed together with the exit gas to the 
drying and comminuting apparatus (1) wherefrom the now 

20 dried and finely divided paper material is passed, sus- 
pended in the exit gas, to a separator (4) in which the 
paper material is separated from the exit gas, and in that 
the separated, dry paper material is fired into the burning 
chamber (7,30) in which the organic content of the material 

25 is incinerated subject to the development of heat, by means 
of which the mineral residue is heattreated for a suitable 
period of time and at a controlled temperature, and in that 
the heat-treated mineral is finally cooled in a cooler 
(9,37). 

30 

4. A method according to claim 3, characterized in that the 
exit gas which is separated in the separator (4) installed 
after the drying and comminuting device (1) is vented to a 
suitable exit gas cleaning apparatus (15). 

35 

5. A method according to claim 3, characterized in that the 
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exit gas which is separated in the separator (4) installed 
after the drying and comminuting apparatus (1) is returned 
while entrained in fresh air (10) to the burning chamber 
(7). 

5 

6. A method according to claim 3, characterized in that the 
burning chamber is a rotary kiln (30) and in that the exit 
gas which is separated in the separator (4) installed after 
the drying and comminuting device (1) is either directed 
10 through the cooler (37) or through the burner (33) back to 
the rotary kiln. 
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